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x˙(t) = f(x(t), u(t)), t ∈ [t0,+∞), 2	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, t ∈ [t0, T ].

  78  ($ % 1#,* .  '4  [t0,+∞) $ Rm+1* ) / 
'. t ( ( $ %#4%$# %)$ !%!   F/ {Δzk(·)}∞k=1*











k(t)) = (Δxk(t+ t0), (Δyk(t+ t0)−Δyk(t0))eλt0).
G( z∗(t) .( & )$ (x∗(t), y∗(t))* ")
(x∗(t), y∗(t)) = (x(t+ t0), (y(t+ t0)− y(t0))eλt0).
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z(t) = (x∗(t− t0), y0 + e−λt0y∗(t− t0)).
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z∗(t) = (x(t+ t0), (y(t+ t0)− y0)eλt0).
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K(T )e−λτ dτ =
K(T )(e−λT − e−λθ)
λ
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lim
t→+∞ e
−λtg(x(t), u(t))  lim
t→+∞ e
−λtc1(1 + ‖x(t)‖) 
 lim
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* x0 ∈ Rn* y0 ∈ R* x0 = x(t0)* y0 = e−λt0g(x0, u(t0))*  (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* x0 ∈ Rn* y0 ∈ R* x0 = x(t0)* y0 = e−λt0g(x0, u(t0))*
 ($ % $& 











5/)  ) ( !%$#  %$/%$ 1#,/ ,
%%$ 4# % $ ωT  	  
ωT (t, z) = y + e





, t ∈ (0, T ).




    (     ! %  $  5#%! 0 < t0 < T < +∞  z0 = (x0, y0) 5 )' 1#,
, 23   	 
ωT (t0, z0) = inf
u∈U
y(T ) = y0 + e
−λt0 inf
u∗∈U∗
y∗(T − t0) = y0 + eλt0ωT−t0(0, x0, 0).
@ ) (   
%%$ 5# 
   $& x1  x2  $ ωT  	 	






    (     ! %  $  #%* & ωT (0, x1, 0)  ωT (0, x2, 0) 5 )' 1#+
, ,
∀ ε > 0 ∃uT : y2(T )− ε  ωT (0, x2, 0).
<%') %)#* &
|ωT (0, x1, 0) − ωT (0, x2, 0)|  |y1(T )− y2(T )|+ ε.
    z1  z2  %#'%   F/ * $ #&  $%$ y1  y2 
% &%!' ) ε ( !  ))4 )    y1k  y
2
kE
|ωT (0, x1, 0)− ωT (0, x2, 0)|  |y1k − y2k|+ 2ε.
5 )'  / F/  %) ! ,#
|y1k − y2k|+ 2ε 
∫ T
0
e−λt|g(x1)− g(x2)| dt+ 2ε  L
∫ T
0
e−λt‖x1k − x2k‖ dt+ 2ε.
! , #  (% ‖x1k − x2k‖E
‖x1k − x2k‖  ‖x1k(0)− x2k(0)‖ +
∫ t
0
‖f(x1k)− f(x2k)‖ dτ  ‖x1k(0) − x2k(0)‖ + L
∫ t
0
‖x1k − x2k‖ dτ.
5  $%$# J#  ‖x1k − x2k‖  eLt‖x1k(0)− x2k(0)‖. 9## ,E




% #%! k → +∞  ε → 0* #& .#  $%$ @ ) (   
! 2# '-) '-6'($ *+&,  ,)
-1%$ "# 
    ! (t0, z0) !#   	    ω(t0, z0)
	# 	  	  ω  ωT
|ω(t0, z0)− ωT (t0, z0)|  K(T )e
−λT
λ
,  κ < λ.
    (     ! %  $  %!(#% / E
lim
θ→+∞




<%') %)#* & ) ω1(t0, z0) % $)$
ω1(t0, z0) = inf supJ
∗(z)  inf supJT (z) +
K(T )e−λT
λ









ω2(t0, z0) = sup inf J












<%') |ω1 − ω2|  2K(T )e
−λT
λ
. ! #% T → +∞* #&* & ω1 = ω2 = ω* 








 ) (   
-1%$ 0# 
   $& x1  x2 	  	
|ω(0, x1, 0)− ω(0, x2, 0)|  C‖x1 − x2‖γ .
    (     ! %  $  <&$)*
|w(x1)−w(x2)|  |w(x1)− ωT (0, x1, 0)|+ |ωT (0, x1, 0)− ωT (0, x2, 0)| + |ωT (0, x2, 0) − w(x2)|.
5     	









! ( #%$ inf(ρ(T, δ))  Cδγ * ") T ∈ [0,+∞)*  /) %  C  γ  #
)%" % .  T = 0* .  T = +∞* .  T ∈ (0,+∞)* ) " ρ′T (T, δ) =
0  ( !%$ $) ) %#& $ 2;3* 2>3* 23* 2
3 = * & $ 0 %#& 
K(T )   %)#'4 ( &E
	3 K(T ) = AeκT H
3 K(T ) = κT H
;3 K(T ) = −ke−AeκT 
  ) (  $ ( $%%  %D/ )# κ* λ  L $( %! )%#+
& $ : %%  )/ ( 
' # () K(T ) = AeκT * κ  λ > L





    ($) 





1#, ρ(T, δ)  $( %   T  50#  )%"  #  T = 0*  
( & $ 0/ &  $ ρ(0, δ) =
2A
λ
  0 %#&    ! C =
2A
λ
* γ = 0.








 5 T * %4%  .%&%*   )*  $/
δL
λ− L  @"
$!* & ($)  ρ′T (T, δ) . 4 % $ #! $ )%$/ &  &  T *
!D 0" ( &* ($)  !  9)$ !* & * $ / +
($)  . 4 % $ #! B . &  %# * . & ".    . (*
# 1#, ρ(T, δ) )%" %  " ,  $  [0,+∞)
  #%$*   # )%" %   )/ ( " , <&$)* 1#+






 #  % T  .%&%* % %# .!D #  %#& * ") %# 



















' # (+ K(T ) = AeκT * λ > κ = L















  #.$ * % 0 $  ! ") $  2;	3  
( &*  $ #'* 1#, ρ(T, δ) )%$  $ 
δL
λ− L    . (* #
1#, ρ(T, δ) $ ( $%%  (  2;	3 )%" % .  T = 0* .  T * %+



















' # (, K(T ) = AeκT * λ > L > κ -)%!    δ # ρ(T, δ) )%" % $
&














<* &  δ <
2A(λ− κ)
Lλ
#&  &  %" $ # !  /)














































    $ $ )$# % "   ( ! % δ !D ),*    δ % +
$)$ , δ
λ−κ
L−κ < δ*   ( % !E





















   $(! % E


















' # (- K(T ) = AeκT * κ > L > λ C#, ρ(T, δ)  $( %   T * 
 $  [0,+∞) # )%" %  T = 0  0/ & 1#,  $ 2A
L





, γ = 0.
' # (. K(T ) = AeκT * κ = L > λ  0 %#&  1#, ρ(T, δ)    $)*
&  $ %#&  	K <)  ()%! $  2;	3 $%") !*  0# 1#,
ρ(T, δ)  #.$  9)$ !*  # )%" %  T * %4% 
.%&%  $  &%$ %    $(!
C =
L
λ− L, γ = 1.
' # (/ K(T ) = AeκT * L > κ  λ -)%! 1#, ρ(T, δ)  $( %   T  5




, γ = 0.
' # (0 K(T ) = AeκT * L > λ > κ -)%!*    $ %#&  	M* # 1#, 























































    %) % "  , !*   " .%! 5% "#$ % +
"  , 1#, .#) $")! %)#'4 . (E



































' # (1 K(T ) = AeκT * κ > L = λ     L = λ* &%!  (  ! $"
% " " $ $  1#, ρ(T, δ) . 4 '% $ #! 5  $ @  
#&E




F 1#,  $( % * ( & ρ(0, δ) =
2A
L





, γ = 0.
' # (2 K(T ) = AeκT * L = λ = κ -)%!   L = λ*  1#, ρ(T, δ)   
 $)   !D ( &  $  [0,+∞)  $ 2A
L




, γ = 0.
' # (3 K(T ) = AeκT * L = λ > κ 5   δ 1#, )%"  # * ") 









































































 %! %   $(! C =
L
λ− κ * γ ∈ (0, 1).
' # 4) K(T ) = κT * λ 	= L  0 %#&  1#,  $)





@" #$)!* & ρ(0, δ) = 0  & ρ(T, δ) > 0 ) $% T > 0 50# # 1#,
)%" %  T = 0*    $(! %  C = 0* γ ∈ (0,+∞).
' # 4* K(T ) = κT * λ = L -)%!*    $ %#&  	NO	P* &%!  (  !
$" % " " 1#,  $ #'*  1#,   $)E




 # )%" %  T = 0*  1#, $ 0/ &  $ #' 50# C = 0*
γ ∈ (0,+∞).




' # 5) K(T ) = −ke−AeκT * λ 	= L  0 %#&  1#,  $)





     ($) 








%  1#,  $( %   )%"  #  T = 0E ρ(0, δ) = − 2k
λeA
. 9)+
$ !* C = − 2k
λeA
, γ = 0.
' # 5* K(T ) = −ke−AeκT * λ = L 5   " % %#&  	NO	P  Q












9)$ !* #  T = 0E ρ(0, δ) = − 2k
λeA
.    $(! C = − 2k
λeA
* γ = 0.
 ) (   
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+! ?@ABCCD (DEFGHH@ *!?! *IJKK L! MAANDOK3@HG IDEBHKDP DQ HJG RGEE3@P GSB@HKDP DQ TGHGN3KPKIHKF FDPHNDE
HJGDNU 11 MAAE! V@HJ! )AHK3KC! +WXY! ZDE! ++! [ +! \! +4+]+X+!
-! ^K_DE`I_KK V!a! ?DPHKPBKHU @PT HJG bKAIFJKHC ANDAGNHU DQ HJG RGEE3@P QBPFHKDP KP ID3G DAHK3KC@HKDP
ANDcEG3I DP HJG IG3KKPdPKHG KPHGN2@E [0,+∞) 11 (KeGNGPHK@E fSB@HKDPI! -,,-! ZDE! /X! [ ++! \! +.WW]+4,Y!
/! =	
 <!=! : =!g! "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'	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4! 8
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  	     
  

$ DAHK3@E FDPHNDE KPdPKHG JDNKCDP 2@EBG QBPFHKDP GIHK3@HKDP DQ FDPHKPBKHU 3DTBEBI @IU3AHDHKF
ANDAGNHKGI!
Va?$ YWp+.
qJG @NHKFEG KP2GIHKn@HGI ANDAGNHKGI DQ HJG 2@EBG QBPFHKDP DQ HJG DAHK3@E FDPHNDE ANDcEG3 DP KPdPKHG JDNKCDP
rKHJ @P BPEK3KHGT KPHGnN@PT KPTGO @AAG@NKPn KP HJG SB@EKHU QBPFHKDP@E rKHJ @ TKIFDBPH Q@FHDN! qJG GIHK3@HG KI
TGNK2GT QDN @AANDOK3@HKPn HJG 2@EBG QBPFHKDP KP @ ANDcEG3 rKHJ HJG KPdPKHG JDNKCDP cU EG2GEI DQ 2@EBG QBPFHKDPI
KP ANDcEG3I rKHJ EGPnHJGPKPn dPKHG JDNKCDPI! qJG IHNBFHBNG DQ HJG 2@EBG QBPFHKDP KI KTGPHKdGT c@IKPn DP
IH@HKDP@NU 2@EBG QBPFHKDPI rJKFJ TGAGPT DPEU DP AJ@IG 2@NK@cEGI! qJG TGIFNKAHKDP KI nK2GP QDN HJG @IU3AHDHKF
nNDrHJ DQ HJG 2@EBG QBPFHKDP nGPGN@HGT cU 2@NKDBI HUAGI DQ HJG SB@EKHU QBPFHKDP@E @AAEKGT KP GFDPD3KF @PT
dP@PFK@E 3DTGEKPn$ EDn@NKHJ3KF ADrGN GOADPGPHK@E EKPG@N QBPFHKDPI! qJG ANDAGNHU DQ FDPHKPBKHU KI IAGFKdGT
QDN HJG 2@EBG QBPFHKDP @PT GIHK3@HGI @NG TGTBFGT QDN HJG LsDETGN A@N@3GHGNI DQ FDPHKPBKHU! qJGIG GIHK3@HGI
@NG PGGTGT QDN HJG TG2GEDA3GPH DQ nNKT @EnDNKHJ3I TGIKnPGT QDN FDPIHNBFHKDP DQ HJG 2@EBG QBPFHKDP KP DAHK3@E
FDPHNDE ANDcEG3I rKHJ KPdPKHG JDNKCDP!
tfuftf^?fa
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KPdPKHG KPHGN2@E [0,+∞)  ! "#$! -,,- 2DE! /X PD! ++ AA! +.WW]
+4,Y!
/! MTK@HBEKP@ t!M! q@N@IUG2 M!V! M TKeGNGPHK@E n@3G DQ BPEK3KHGT TBN@HKDP %   & +WX0
2DE! .+ PD! Y AA! Y+.]Y-,!
Y! *PHNKEKn@HDN V! &'    '!&'  vV@HJG3@HKF@E DAHK3KC@
HKDP 3GHJDTI @PT GFDPD3KF HJGDNUw VDIFDr$ MKNKI ANGII -,,- .04 A!
.! pN@ID2I_KK ^!^! aBccDHKP M!*! (!!  !)! * v\DIKHKDP@E TKeGNGPHK@E n@3GIw VDI
FDr$ ^@B_@ +W0Y Y.4 A!
4! pNBIJ2KHI b! +!!,!  !, vuKP@PFKPn @PT KP2GIH3GPHIw aH! \GHGNIcBNn$ \KHGN -,,, /X+ A!
0! aBccDHKP M!*! !'! !,!,  $,!! -)!./'0 vVKPK3@O KPGSB@EKHKGI @PT
L@3KEHDP]x@FDcK GSB@HKDPIw VDIFDr$ ^@B_@ +WW+ -+4 A!
Received 27.10.2015
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 \DIHyN@TB@HG aHBTGPH (GA@NH3GPH DQ MAAEKGT V@HJG3@HKFI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